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Compared with traditional monitoring techniques and satellite remote 
sensing technology, HF radar possesses many distinctive advantages such as 
more accuracy and high time resolution. Besides, HF radar is free from stormy 
weather or sea conditions, and can monitor large area of ocean surface. Thus, it 
has become one of the most important means in the dimensional monitoring 
network for ocean environment. The broad shelf of Chinese east coast is 
characterized by strong tide and the broad intertidal flats. It is necessary to 
develop a new current field monitoring technique with high spatial and 
temporal resolution in shoals. 
Some sea surface dynamic parameters will be changed in shoals when the 
average depth is less than 5 m. The water wave velocity shifts its stage from 
deepwater wave to shallow water based on the theory of Airy Wave. In addition, 
the principle of HF radar remote sensing for sea state becomes extremely 
complex in shallow water. The deviation of HF radar monitoring current field 
will be more obvious in near-shore shallow waters which have been regarded 
as a dead zone for HF radar based current field detection. 
Taking the 50 km wide intertidal flats in the Northern Jiangsu Shoal as the 
key area, this paper analyzes data quality of HF Radar experiment during 
summer of 2011, in order to promote the HF radar’s application in shoals. The 
main contents and conclusions are as follows: 















is applied to the analysis for the multi-dimensional features HF radar 
observation data. The results show, the effective sampling rate of HF radar 
appears significantly different with the changes of tide, day to night, and view 
angle. An up-to-date HF radar data quality control processes was designed 
including the frequency shifts based Level 1 control and water wave velocity 
based Level 2 control, which can perform automated data quality inspection 
taking the data’s rationality, continuity and relevance into account. 
The shallows and channels on the Shoal can be told by the HF radar 
retrieved image for month-mean water wave velocity. Synchronization in-situ 
observations reveal that, 1) the relationship between water wave velocity and 
water depth is coincided with Airy theory; 2) the data quality in high radial 
velocity is better; 3) Low quality data in HF radar retrieved water wave 
velocity can be refer to its anisotropism. 
At last, this paper calculates the current field both in classical method 
(only used Doppler shift for positive first order Bragg peak, f+) and new 
method (united solution of Doppler shifts for both first order Bragg peaks, f+ 
and f-). Comparing with ADCP data, it is revealed that the current field 
calculated by HF Radar is suitable for trends analysis and descriptive 
oceanography in intertidal shoals. For instance, the flow path separation for 
flood and ebb tide can be told by mapping the difference in approaching and 
leaving radial current velocities. 
Keywords: High frequency radar; Data quality control; Water wave velocity; 













第 1 章 绪论 
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的运用由此开启。1966 年，Wait[3]验证了 Crombie 的 Bragg 散射机理，并进一步





1975 年，美国海洋大气局（NOAA，National Oceanic and Atmospheric 
Administration）电波传播实验室研制出了世界上第一部宽波束高频地波探海雷达
系统—沿岸海洋动力学应用雷达（CODAR，Coastal Ocean Dynamics Applications 
Radar），用于沿岸海域流场、风场、浪场等海洋环境参数的监测[7-8]。目前在世
界范围内部署了 300 多部，是商业化规模最大的高频地波雷达（图 1-1）。 
 
图 1-1 全球高频地波雷达分布图[9] 
Fig. 1-1 Distribution of high frequency radar around the world[9] 
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